Amorphous carbon a-C and amorphous hydrogenated carbon a-C:H films were prepared by rf sputtering of a graphite target in argon and argon-plus-hydrogen atmospheres, respectively. The optical-absorption coe%cients of these films were measured by a spectrophotometer in the highabsorption range and by photothermal deAection spectroscopy in the low-absorption range. They were also studied by electron-spin-resonance (ESR) measurements.
INTRODUCTION
Amorphous carbon a-C and amorphous hydrogenated carbon a-C:H have been attracting a great deal (band) and localized (tail) states is different by orders of magnitude. The band edges are now looked at as the energies at which a transition from extended to localized states occurs. However, while the determination of the exact position of the mobility edges is difficult, if at all possible, the extraction of the value of the so-called optical gap Eg from the absorption-coe%cient energy dependence is a routine procedure. Finally, a sketch of the DOS relevant to determine the optical and spin properties of a-C and a-C:H is made and shown to be in agreement with literature data for a-C and sp -rich a-C:H. For a-C samples, Ar fiow rate was set at 80 SCCM (where SCCM denotes cubic centimeter per minute at STP), pressure was kept at 3.3 Pa, and rf power varied from 300 to 500 W. For a-C:H films, the same Ar flow rate and pressure were used, rf power was fixed at 300 W, and hydrogen low rate varied from 5 to 35 SCCM.
In the following, a-C samples are labeled with a C followed by rf power in watts and a-C:H by CH followed by hydrogen flow rate in SCCM. It should be noted that sample C300 could also be designated as CHOO. Especially, the larger departure from the interpolating line in our samples with respect to a-SiC:H and the different slope of the line should be noted.
In the following paragraphs, we attempt to explain the above-quoted differences in behavior among a-C, a-C:H, and a-SiC:H in terms of the standard theory for optical absorption in amorphous semiconductors, making use of the fact that in a-C and a-C:H, levels corresponding to the~and~* states are present which have no counterpart for a-Si. Figure   1 reports the experimentally observed absorption-coefficient curves and the fitting curves (obtained as specified below) for two of our samples: as men- a Although the Gaussian shape of the bands is only a first-order approximation, it gives convincing results, so that one can observe the fo11owing.
EXPERIMENTAL RESULTS
(a) There is no difFerence in the origin of the states sitting below and above the "optical band edges. " (b) Since only the shape and position of the Gaussian affect the E' value, there is no direct connection between the "mobility gap, " the distance between the thresholds dividing localized from extended states, and the value of the optical gap. Instead, the localization is correlated to the number of states at a given energy, that is, to both the height and the shape of the peaks.
(c) As a limiting case, the rr and sr* bands can be completely localized and still an optical gap will be obtained from the Tauc plot.
( (10 T) exist in a-C and a-C:H.
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